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THE PHARMACY PROFESSION
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The main component
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IUP AC Acido 7-[3-fenil-4-fenilcarbamoil-2-(4-fluorofenil)-

5-isopropil-pirrol-1-il]-3R,5R-dihydroxi-heptanoico,
sal célcica
ICN Atorvastatin

THE DRUG
TRADE MARK Lipitor, Cardyl, Zarator (PFIZER)

(hypocolesterolemic)




DRUG DEVELOPMENT
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G. L. Patrick “An Introduction to Medicinal Chemistry” 4th ed. 2009, 268



DRUG DEVELOPMENT




MINIATURIZACION

MUCHAS MUESTRAS
DIVERSIDAD

AUTOMATIZACION Y RAPIDEZ
PROCESADO RAPIDO DE DATOS




DRUG DEVELOPMENT
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PATENTS

DEVELOPMENT
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G. L. Patrick “An Introduction to Medicinal Chemistry” 4th ed. 2009, 274



NCEs y NBEs 1988-2009
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“To Market, to Market” Ann. Rep. Med. Chem. 1988-2009 Datos recopilados por el autor.



DRUG DEVELOPMENT
COST OF EVERY PHASE
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COST R&D/APT
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(2000)
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J. A. DiMasi
Tufts University

m Hansen 1979 ®DiMasi 1991 = DiMasi 2001

Coste medio, antes de impuestos, del desarrollo de un farmaco (NCE), en el momento de su
aprobacién

J. A. DiMasi et al, J. Health Economics, 2003, 22, 151 11



COST R&D/APT

In 2003
- 1 NEC 802 M$-897 M$
2 1 NEC=40 F1__6

Ezzel, C., “The price of pills”, Scientific American, 2003, July, 25. ' 12



COST R&D/APT

! In 2007

J 1 NCE 800 M€

f‘ 1 NEC = 3 AIRBUS 380
‘A

i
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Del Arco, S., “La industria farmacéutica estornuda”, El Pais Negocios, 2007, 8 de julio, pag 5.



COST OF A DRUG

¢ Estimate Value of item (J5% millions)
DiMasi estimate in 2000 dollars 802
+ Adjustment for post-approval R&D 95
= Adjustment for new indications 160
and non-US approvals (20%)
+ Adjustment for success rate (11.5% 697

versus 21.5%)
Adjusted DiMasi estimate in 2000 dollars 1754

» Adjustment for inflation (37% per year) L2
+ Adjustment for other cost increases, 1,565
such as regulation (8.3% per year)

Adjusted DiMasi estimate in 2008 dollars 3911

B. Munos, Nature Reviews Drug Discovery 2009, 8, 950.



En 2010
1 NEC 3911 M$ = 2749 M€ (2008)
1 NCE = 7,6 AIRBUS 380
PrICE Nov 2010

Datos del autor




DRUG LIFE
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Nig, R. “Drugs: from discovery to approval” Wiley-Liss 2004, pag 10.
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HOW TO SURVIVE....

OUTSOURCING

MARKET
B

COSTS R+D GO UP I

COSTS OF PRODUCTION GO UP.

(QUALITY IS EXPENSIVE)

BENEFITS LIMITED (NO ONE WANTS

TO PAY)

SECTORS OF POPULATION WITHOUT ACCESS

TO NEW THERAPIES
MERGING
INTEGRATION

COSTS REDUCTION
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PHARMA INDUSTRY
MEGALABS

MERGING & ADQUISITIONS IN 2010

OPA hostil
rechazada

sanofi aventis | > gehgyme

- 28 M$
| > Meditab

WE'LL MAKE [T BETTER |

180 M$
B O ALNARA
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PHARMA INDUSTRY

MEGALABS
COMPRAS Y FUSIONES EN 2010
38.700 M$ ,‘
) NOVARTIS >  Alcon
E 7.100 M$
Abbott | > @
A Promise for Life SOLVAY

os1) pharmaceuticals
astellas | >

3.300 M$

A .
@gene® —> -
N
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PHARMA INDUSTRY
MEGALABS

PHARMACIA

=

LAVIDA POR DELANTE

UPJOHN (1995) 1

PHARMACIA-UPJOHN

MONSANTO (1999) l PFIZER INC

PHARMACIA CORP.
WARNER-LAMBERT (2000)

b PFIZER INC. (2003)

PFIZER - WYETH  (2009)

70.000 M$
20



GENERICS

ANALOGS

ORIGINAL API

END OF
PATENT

GENERICS
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GENERICS IN SPAIN

Medicamento | Laboratorio | Dosis | Tamafo | PVPE
2005

Norvas Pfizer 10 mg | 30 comp | 25,00
Amlodipino Alter 10 mg | 30 comp | 17,49
Amlodipino Ratiopharm | 10 mg | 30 comp | 17,49
2008

Amlodipino Acebex 10mg | 30 comp | 9,83
20010

Amlodipino Ratiopharm | 10 mg | 30 comp | 6,50

“Catalogo de Especialidades Farmacéuticas” CGCOF (2005-10)
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Amlodipino

Antihipertensivo
(1983-6 Pfizer)
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7% GROWING GENERICS MARKET

UK
Italia
Francia
Espana

Alemania Senericos

® K Innovadores
Canada
USA

Japon

S. Class, Chem. & Eng. News, 6 Dec. 2004, pag 19
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PHARMACY CURRICULUM GRADE IN ALCALA

ASIGNATURAS
MODULO 1 ST SEMESTER 2NDSEMESTER ECTS Carécter
FIRST YEAR
M I Biologia 9
M I Estadistica 6
M I Pr|n0|p|gs ,d(.a Fisicay 6 B
Biofisica
M Qu[m}ca Genefall 9 B
Inorgénica - Organica
M Il Bioquimicay Biologia 6 B
Molecular |
M I Fisicoquimica 6 B
M Quimica Inorganica 6 O
M V] Historia d_e y I,\/I.etodologla 6 0
Cientifica
Transversal 6 O




PHARMACY CURRICULUM GRADE IN ALCALA

1ST YEAR

MODULO

1ST SEMESTER 2ND SEMESTER

SEGUNDO CURSO

ECTS

Caracter

M 1l Biogquimicay Biologia 9 B
Molecular I
M I Quimica Organica 9 B
M I Botanica Farmacel_Jtlcay 9 0
Farmacognosia
MV Fisiologia Humana 9 O
M I Microbiologia, Parasitologia y Virologia 12 O
M IlI Técnicas Analiticas (Analisis Quimico e Instrumental) 12 O
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PHARMACY CURRICULUM GRADE IN ALCALA

TERCER CURSO

M IV Blofarme.lu'a'y 6 0
Farmacocinética
M IV Farmacia Galénica | 6 0]
MV Fisiopatologia 6 0]
M\ Inmunologia, Gepo_rmca 6 o
y Farmacogenomica
M IV Farmacia Galénica ll 6 O
VRV Farmacologlgy 9 0
Farmacoterapia |
MV Nutricion y Bromatologia 9 0]
M I Quimica Farmacéutica 12 O
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PHARMACY CURRICULUM GRADE IN ALCALA

CUARTO CURSO

Dermofarmaciay
M1V Productos Sanitarios 6 ©
M IV Form_uIaC|on de 6 o
medicamentos
MV Toxicologia 6 @)
MV Farmacia Practica Integrada 6 @)
M VI Gestion, Leglsla}cmn y 6 o
Deontologia

M VI Salud Publica 6 @)
MV Farmacologia y Farmacoterapia Il 12 @)

Métodos Bioldgicos de Diagndstico en el Laboratorio de
MV . P . . . . . . 12 @)

Bioquimica, Microbiologia, Parasitologia y Hematologia

MATERIAS: B: basica, O: obligatoria, OP: optativa

27



PHARMACY CURRICULUM GRADE IN ALCALA

QUINTO CURSO

Optativa 1 Optativa 1 6 OP
Optativa 2 Optativa 2 6 OoP
Optativa 3 Optativa 3 6 OP
Optativa 4 Optativa 4 6 OoP
M VII Préacticas Tuteladas Practicas Tuteladas 30 o
M VII Trabajo Fin de Grado Trabajo Fin de Grado 6
MATERIAS: B: basica, O: obligatoria, OP: optativa




PHARMACY CURRICULUM GRADE IN ALCALA

OPTIONAL TOPICS (4,5 ECTS)

MOLECULAR BASIS OF PHARMACOLOGY
DRUG SYNTHESIS

ADVANCED INSTRUMENTAL METHODS
DRUG ANALYSIS

QUALITY CONTROL IN PHARMA INDUSTRY
PHARMACEUTICAL TECHNOLOGY
DERMOPHARMACY

DRUG SPECTROSCOPY

OTHER TOPICS

PROFESIONAL ORIENTATION IN THE PHARMA INDUSTRY
(AEFT)

PHARMACEUTICAL PRODUCTION (FROST/ROVT)
OPERATIONS IN PHARMACEUTICAL PLANT (FROST/ROVT)
PARMACEUTICAL MARKETING

MASTER IN PHARMA INDUSTRYMANAGEMENT (ROCHE) "



CONCLUSIONES

EL MERCADO FARMACEUTICO COMERCIALIZA PRODUCTOS
-FARMACOS Y MEDICAMENTOS- QUE AFECTAN A LA SALUD Y LA
VIDA DE LOS PACIENTES, ES POR ELLO

EL MERCADO MAS CONTROLADO DEL MUNDO

1) GRANDES MULTINACIONALES (CADA VEZ MAS GRANDES)
EXPLOTAN "FARMACOS DE MARCA" INNOVADORES

2) EMPRESAS MAS PEQUENAS EXPLOTAN FARMACOS GENERICOS
MAS CONSERVADORES (EMERGENTES)

3) EL DESARROLLO DE UN FARMACO INNOVADOR ES CADA VEZ
MAS CARO Y ARRIESGADO,

5) LAS REACCIONES ADVERSAS Y EL PRECIO DE LOS NUEVOS
FARMACOS, GENERAN MALA IMAGEN DE ESTA INDUSTRIA




